In a previous paper [J. C. Straton, Phys. Rev. A 41, 71 (1990)] an integro-differential transform was introduced and utilized to obtain the analytically reduced form for multicenter integrals composed of general-state hydrogenic orbitals, Yukawa or Coulomb potentials, and plane waves. The present paper extends this result to include Coulomb waves.
I. INTRODUCTION
Theories within atomic and molecular physics generally lead to multicenter integrals containing products of hydrogenic orbitals, Yukawa waves. The present paper removes this exclusion. Equations from Refs. 4 and 5 will be referred to by suffixing "-I" and "-II, " respectively, to the equation numbers.
II. THE INCLUSION OF COULOMB WAVES
The general multicenter integral to be reduced is
P~™q™ (RM, vM, qM ) where 
In this spherically symmetric case 
Then the 7 integral gives 
where the factor e arises from the identification (1/ -1)'" = ( -1/( -1)z)'" = (e' /1)'". This is Nordsieck s result if one sets Q~-pi, Q'~p 2, p~-q, v~ai, v'~a 2, and rl~A . Note that the limits of (33) and (40) are well defined for rl~0 when factors of ( -1)'" are properly accounted for.
Thus the Gausian transformis leading to (8) is well defined in the limit Rep~0 for integrals of this type.
IV. CONCLUSION
The analytically reduced form has been found for the general multicenter integral of products of hydrogenic orbitals, Yukawa or Coulomb potentials, plane waves, and Coulomb waves. It has been shown that the introduction of a real-contoured integral transform for the confluent hypergeometric function, which is more amenable to numerical evaluation than the more common complexcontoured integral transform, gives the known analytical result for Nordsieck's integrals.
